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 Brintellix (vortioxetine) Tablets 
  

NDA 204-447 
 

Summary Basis for Recommended Action 
Chemistry, Manufacturing, and Controls 

 
 
Applicant:  Takeda Pharmaceuticals USA, 

One Takeda Parkway 
Deerfield, IL 60015 

  
   
Indication: For the treatment of Major Depressive Disorder (MDD)  
 
Presentation: The product will be available in four different strengths; 5 mg, 10 mg, 15 

mg, and 20 mg. The different strength tablets are differentiated by color, 
and debossing markings. The tablets will be packaged in HDPE bottles for 
commercial distribution.  Two physician sample presentations are also 
included. 

 
EER Status:  Overall recommendation is “Acceptable” as of 23-Jul-2013. 
 
Consults: ONDQA Biopharmaceutics – Acceptable as per Dr. H. Mahayni’s  review 

dated 1-Jul-13.   
 
Methods Validation – The methods were sent to FDA labs and were found 
to be acceptable for quality control and regulatory purposes (18-Jul-2013). 

   
EA – Categorical exclusion granted.  
 
Microbiology- Acceptable (J. Metcalfe, 1-May-13) 

 
Post-Approval Agreements:  None  
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Overall Conclusion: The application is recommended for “Approval” from CMC 
perspective.  

 
 
Ramesh K. Sood, Ph.D. 
Division Director (Acting), DPA I/ONDQA 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

   
METHODS VALIDATION REPORT SUMMARY 

 
TO: Wendy Wilson, CMC Reviewer  

Office of New Drug Quality Assessment (ONDQA) 
E-mail Address: wendy.wilson@fda.hhs.gov  
Phone:  (301)-796-1651 
Fax: (301)-796-9747 
 

FROM: FDA 
 Division of Pharmaceutical Analysis 

Michael Trehy, MVP Coordinator 
 Suite 1002 

1114 Market Street 
 St. Louis, MO 63101 
 Phone: (314) 539-3815 
 
Through: John Kauffman, Acting Deputy Director  
                 Phone: (314) 539-2168 
 
SUBJECT: Methods Validation Report Summary 
 
 

Application Number: 204447       
 
 Name of Product: Vortioxetine Tablets, 5 mg, 10 mg, 15 mg, and 20 mg 

Applicant: Takeda Global Research Development Center Inc. 

 Applicant’s Contact Person: Joanna Sambor, Associate Director, Regulatory Affairs 

 Address: One Takeda Parkway, Deerfield, Illinois 60015 
 
 Telephone: (224) 554-2948 Fax: (224) 554-7870 
              
 
Date Methods Validation Consult Request Form Received by DPA: 10/19/12      

Date Methods Validation Package Received by DPA: 10/19/12  

Date Samples Received by DPA:  12/11/12 

Date Analytical Completed by DPA:  7/17/13        

 
Laboratory Classification: 1. Methods are acceptable for control and regulatory purposes.   
 2. Methods are acceptable with modifications (as stated in accompanying report).   
 3. Methods are unacceptable for regulatory purposes.   
 
Comments:  See attached memo for summary of results and analyst’s comments. 
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      Center for Drug Evaluation and Research 

                                                                                     Division of Pharmaceutical Analysis 
St. Louis, MO 63101 
Tel. (314) 539-3897 

 
 
Date:  July 18, 2013  
 
To:  Wendy Wilson, CMC Reviewer 
 
Through: John Kauffman, Deputy Director, Division of Pharmaceutical Analysis 
 
From:  Wei Ye, Chemist  
 
Subject:  Method Validation for NDA 204447 
   Vortioxetine Tablets  
   Takeda Globe Research Development Center Inc. 
 
 
 
The following methods were evaluated and are acceptable for quality control and regulatory purposes: 
 

1. Determination of Impurity by GC  
(Takeda Global Research Development Center Inc., Analytical Procedure: 826-METH-401) 

  
2. Determination of Impurity by HPLC 

(Takeda Global Research Development Center Inc., Analytical Procedure: 826-METH-331) 
   

3. Assay and Degradation products 
(Takeda Global Research Development Center Inc., Analytical Procedure: Lu AA21004-18067) 

  
4. Content Uniformity 

(Takeda Global Research Development Center Inc., Analytical Procedure: Lu AA21004-18068) 
  

5. Dissolution 
(Takeda Global Research Development Center Inc., Analytical Procedure: Lu AA21004-18069) 

  
 
 
 Analyst’s work sheets and data are available at http://ecmsweb.fda.gov:8080/webtop/drl/objectId/090026f8804a7690 
  

 
 

 
 
 
 
 
 
 
 
 

 
 
 
       DEPARTMENT OF HEALTH & HUMAN SERVICES 
          Food and Drug Administration  
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Summary of Results (Cont’d)        NDA 204447 
 
 
 
• Determination of Impurity by GC  

(Takeda Global Research Development Center Inc., Analytical Procedure: 826-METH-401) 
  

Results:   

• Determination of Impurity by HPLC 
(Takeda Global Research Development Center Inc., Analytical Procedure: 826-METH-331) 

  

 
• Assay and Degradation products 

(Takeda Global Research Development Center Inc., Analytical Procedure: Lu AA21004-18067) 
  

Results:  
Assay 

Dose Sample %LC Avg. (2)
5 mg Sample1 100.9 100.9

Sample2 100.9
20 mg Sample1 98.9 98.6

Sample2 98.2  
Limit: 
90.0% - 110.0% 

  
 Degradation 
 No degradation products were found in 5 mg tablets or 20 mg tablets 
 

Reference ID: 3343442
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Summary of Results (Cont’d)        NDA 204447 
 
 
 
• Content Uniformity 

(Takeda Global Research Development Center Inc., Analytical Procedure: Lu AA21004-18068) 
  
 Results: 

Dose Tablet %LC Avg. (3) SD AV
1 96.7

5 mg 2 104.4 99.9 4.0 9.6
3 98.6
1 95.8

20 mg 2 102.8 97.1 5.1 13.6
3 92.8  

Limit: 
AV < 15.0 
 
 
 

• Dissolution 
(Takeda Global Research Development Center Inc., Analytical Procedure: Lu AA21004-18069) 

  
 Results: 

Stage Tablet  5 mg 20 mg
1
2

S1 3
4
5
6
1
2

S2 3
4
5
6

Avg.(12):

%Lu AA21004 Dissolved

 
Limit: 
Stage Number Tested Acceptance Criteria

S1 6 Each unit is not less than Q + . (Q= )

S2 6
Average of 12 units (S1 + S2) is equal to or greater 
than Q, and no unit is less than Q - .  

Reference: USP <711> Dissolution 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 

   
METHODS VALIDATION CONSULT REQUEST FORM 

 
TO: FDA 
 Division of Pharmaceutical Analysis 

Attn: Benjamin (Nick) Westenberger 
 Suite 1002 

1114 Market Street 
St. Louis, MO 63101 

 
FROM: Wendy Wilson, CMC Reviewer 

Chhagan Tele, CMC Lead 
Office of New Drug Quality Assessment (ONDQA) 
E-mail Address: Wendy.Wilson@fda.hhs.gov  
Phone:  (301)-796 1651 
Fax.: (301)-796 9747 

 
     Through: Ramesh Sood 
    Phone: (301)-796 1466 
  and 
 Jeannie David, ONDQA Methods Validation Project Manager 
 Phone: 301-796-4247 
 
SUBJECT: Methods Validation Request 
 

Application Number: NDA 204447   
 
 Name of Product: Vortioxetine Tablets, 5 mg, 10 mg, 15 mg, and 20 mg 

Applicant: Takeda Global Research Development Center Inc. 

 Applicant’s Contact Person: Joanna Sambor, Associate Director, Regulatory Affairs 

 Address: One Takeda Parkway, Deerfield, Illinois 60015 
 
 Telephone: (224) 554-2948  Fax: (224) 554-7870  
              
 
Date NDA Received by CDER: 10/2/2012    Submission Classification/Chemical Class: NME 

Date of Amendment(s) containing the MVP: 10/02/2012  Special Handling Required: No  

DATE of Request:  October 18, 2012      DEA Class: N/A 

Requested Completion Date: 1/18/2012    Format of Methods Validation Package (MVP) 

PDUFA User Fee Goal Date: 7/25/2013     Paper  Electronic  Mixed 

 
We request suitability evaluation of the proposed manufacturing controls/analytical methods as described in the subject application.  Please submit a 
letter to the applicant requesting the samples identified in the attached Methods Validation Request.  Upon receipt of the samples, perform the tests 
indicated in Item 3 of the attached Methods Validation Request as described in the NDA.  We request your report to be submitted in DARRTS promptly 
upon completion, but no later than 45 days from date of receipt of the required samples, laboratory safety information, equipment, components, etc.  We 
request that you notify the ONDQA Methods Validation Requestor and the ONDQA Methods Validation Project Manager of the date that the validation 
process begins.  If the requested completion date cannot be met, please promptly notify the ONDQA Methods Validation Requestor and the ONDQA 
Methods Validation Project Manager.   

Upon completion of the requested evaluation, please assemble the necessary documentation (i.e., original work sheets, spectra, graphs, curves, 
calculations, conclusions, and accompanying Methods Validation Report Summary).  The Methods Validation Report Summary should include a 
statement of your conclusions as to the suitability of the proposed methodology for control and regulatory purposes and be electronically signed by the 
laboratory director or by someone designated by the director via DARRTS.  The ONDQA CMC Reviewer, ONDQA Methods Validation Project Manager, 
and ONDQA CMC Lead/Branch Chief should be included as cc: recipients for this document.   

All information relative to this application is to be held confidential as required by 21 CFR 314.430.

Reference ID: 3205686
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Additional Comments:        

 
 
 

Methods Validation Request Criteria  
 
 

MV 
Request 
Category 

Description 

0 
New Molecular Entity (NME) application, New Dosage Form 
or New Delivery System 

1 
Methods using new analytical technologies for 
pharmaceuticals which are not fully developed and/or accepted 
or in which the FDA laboratories lack adequate validation 
experience (e.g., NIR, Raman, imaging methods) 

2 

Critical analytical methods for certain drug delivery systems  
(e.g., liposomal and microemulsion parenteral drug products, 
transdermal and implanted drug products, aerosol, nasal, and 
dry powder inhalation systems, modified release oral dosage 
formulations with novel release mechanisms)  

3 Methods for biological and biochemical attributes (e.g., 
peptide mapping, enzyme-based assay, bioassay) 

4 
Certain methods for physical attributes critical to the 
performance of a drug (e.g., particle size distribution for drug 
substance and/or drug product) 

5 
Novel or complex chromatographic methods (e.g., specialized 
columns/stationary phases, new detectors/instrument set-up, 
fingerprinting method(s) for a complex drug substance, 
uncommon chromatographic method 

Reference ID: 3205686
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6 
Methods for which there are concerns with their adequacy 
(e.g., capability of resolving closely eluting peaks, limits of 
detection and/or quantitation)  

7 Methods that are subject to a “for cause” reason 
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Office of New Drug Quality Assessment 
Division of New Drug Quality Assessment I (Branch I) 

Initial Quality Assessment 
NDA 204447 (NME) 

 
OND Division:      Division of Psychiatry Products 
NDA:    204447 
Applicant:       Takeda Global Research Development Center Inc. 
NDA Filing Category:     505(b)(1) 
Letter Date:       02-OCT-12 
Stamp Date:     02-OCT-12 
PDUFA Date:      25-JUL-13 
Proposed Trade Name: BRINTELLIX  
Nonproprietary Name (USAN):Vortioxetine/Vortioxetine HBr 
Company Code Name:  Lu AA21004 
Established Name:      NA 
Dosage Form:      Immediate Release Tablet 
Strengths:   5 mg, 10 mg, 15 mg, and 20 mg 
Route of Administration:      Oral 
Indication:     Treatment of Major Depressive Disorder (MDD) 
Assessor:      Chhagan G. Tele, Ph.D. 
ONDQA Fileability:  Yes 
 
Background 
The applicant submitted this NDA under section 505(b)(1) in an e-CTD format seeking approval 
for NME Vortioxetine (LuAA21004) tablets 5 mg, 10 mg, 15 mg, and 20 mg for the treatment of 
MDD. LuAA21004 belongs to a new chemical class of psychotropics, the bis-aryl-sulfanyl amines, 
which possess unique properties compared to currently known psychotropics. This new class of 
compounds is structurally different from all currently known psychotropics. Vortioxetine, which 
directly modulates serotonin receptors and inhibits serotonin reuptake, was discovered by H. 
Lundbeck A/S (Lundbeck) and has been co-developed by Lundbeck and Takeda Global 
Research & Development Center, Inc. (TGRD). The chemistry, manufacturing, and controls 
information of drug substance is the subject of the current IND 76,307 (TGRD, allowed 04-APR-
2007) for the clinical evaluation for the treatment of MDD. The applicant indicated that Lu 
AA21004 has demonstrated efficacy in major depressive disorder at doses of 5 to 20 mg once 
daily in 6 of 9 short-term, placebo-controlled clinical studies in adults, 1 short-term placebo 
controlled study in the elderly, and 1 relapse-prevention study. The recommended starting dose 
in adults is 10 mg taken once daily without regard to meals. Several meetings (End of Phase 2, 
Pre-NDA CMC specific, Pre-NDA clinical, and Type C meeting) have been held with the sponsor 
prior to submission of the NDA to discuss the drug development program. Minutes of these 
meetings can be found in DARRTS and should be read by the reviewer. The reviewer needs to 
bridge any changes and agreements evolved from the meetings, amendments, and annual 
reports submitted during the drug development. The applicant provided Quality Overall Summary 
in the submission. 
 
Structure of Vortioxetine HBr (LuAA21004-HBr) 
 

 
       

 
 
 
 
 
Chemical Name: 1-{2-[(2,4-Dimethylphenyl)sulfanyl]phenyl}piperazine monohydrobromide 
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Comments and Recommendation: 
The NDA is fileable from a CMC perspective. NDA submission does not have QbD elements (no 
design space, PAT, RTRT, reduced end-product testing etc.). However, it does contain an 
extensive pharmaceutical development section of the drug substance synthesis.  
 
A claim for categorical exclusion under 21 CFR §25.31 (b) is provided in Module 1. In accordance 
with 21 CFR 25.15(d) and 21 CFR 25.31(b), Takeda Global Research Development Center, Inc. 
claims a categorical exclusion from the requirement for an Environmental Assessment or 
Environmental Impact Statement. In addition, the applicant states that to the best of their 
knowledge, no extraordinary circumstances exist that would preclude this claim for categorical 
exclusion. The approval of this application increases the use of the active moiety (Vortioxetine, 
LuAA21004), but the estimated concentration of the substance at the point of entry into the 
aquatic environment is below 1 ppb (0.028 ppb). The calculation of the Expected Introduction 
Concentration (EIC) of the active moiety into the aquatic environment is provided. 
 
The list of manufacturing, testing, and packaging sites for drug substance and drug product is 
provided to enter into EES. The ONDQA PM will submit all manufacturing, testing, and packaging 
sites into EES. The reviewer will need to confirm that these sites are correct and that there are no 
additional sites that need to be entered. Assignment of the CMC portion of the NDA to a single 
reviewer is recommended. The ONDQA Biopharmaceutics team has to be consulted for review of 
the dissolution method and specification (Biopharmaceutics reviewer has not been assigned yet). 
It is recommended that the microbiology staff be consulted for evaluation of the microbiological 
controls.  
 
A Methods Validation request will be submitted for the following analytical procedures:  
Drug Substance:  

 Determination of assay and impurities by HPLC.  
 Determination of Residual Solvents by Headspace-GC  

Drug Product:  
 Determination of Identification, Assay and Degradation Products in Lu AA21004 film-

coated tablets 5, 10, 15 and 20 mg by HPLC.  
 Determination of Content Uniformity (CU) for LuAA21004 film-coated tablets 5, 10, 15 

and 20 mg by HPLC method.   
 Determination of Dissolution by HPLC.  

This does not preclude the reviewer from identifying other analytical procedures for validation 
later in the review timeframe. 
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7.  

Are drug substance 
manufacturing sites 
identified on FDA Form 
356h or associated 
continuation sheet?  For 
each site, does the 
application list: 
 Name of facility, 
 Full address of facility 

including street, city, 
state, country  

 FEI number for facility (if 
previously registered 
with FDA) 

 Full name and title, 
telephone, fax number 
and email for on-site 
contact person.  

 Is the manufacturing 
responsibility and 
function identified for 
each facility?, and 

 DMF number (if 
applicable) 

X   

8.  

Are drug product 
manufacturing sites are 
identified on FDA Form 
356h or associated 
continuation sheet.  For 
each site, does the 
application list: 
 Name of facility, 
 Full address of facility 

including street, city, 
state, country  

 FEI number for facility (if 
previously registered 
with FDA) 

 Full name and title, 
telephone, fax number 
and email for on-site 
contact person. 

 Is the manufacturing 
responsibility and 
function identified for 
each facility?, and 

 DMF number (if 
applicable) 

X   
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